correspondence signals mediated by the known FLuc and RLuc stabilizers, PTC124 and BTS, respectively (Fig. 1b,c and Supplementary Fig. 2 Table 2a ). We observed excellent correlation between the half-maximal effective concentration (EC 50 ) values calculated from the orthogonal reporter outputs (Fig.  1d) . Our experiments also illustrated the phenomenon of reporterdependent artifacts: we identified five aryl sulfonamides that showed selective agonist activity for RLuc only (Supplementary Table 2b , compounds 20-24). These compounds share a similar core scaffold with two known RLuc inhibitors and selectively inhibit the enzymatic activity of RLuc over that of FLuc (Supplementary Fig. 5 ), thus tying these particular artifacts to the phenomenon of reporter stabilization 4 . Cross-section data analysis of the screen (Supplementary Fig. 6 ) also demonstrates how coincidence detection enhances the testing of compound libraries in single-concentration format.
1. Michelini, E., Cevenini, L., Mezzanotte, L., Coppa, A. & Roda. A. Anal. Bioanal. Chem. 398, 227-238 (2010) . 2. Lyssiotis, C.A. et al. Proc. Natl. Acad. Sci. USA 106, 8912-8917 (2009 ). 3. de Felipe, P. et al. Trends Biotechnol. 24, 68-75 (2006 For example, a recent study indicated that >80% of the apparently active compounds from a 500,000-compound HTS were assay artifacts 2 . For reporter-gene assays, this poses a formidable challenge. To distinguish compounds that target a biological pathway from those that interfere with a reporter, we designed a coincidence 'biocircuit' based on the principle that it is easier to tell signal from noise when the signal is reported by two or more detectors. This concept is implemented here using co-translational expression of nonhomologous reporters: for example, proteins having different catalytic, light-emitting or fluorescence properties (Fig. 1a) .
We confirmed the function of a preliminary biocircuit design by stoichiometric coexpression of the unrelated bioluminescent reporters firefly luciferase (FLuc) and Renilla luciferase (RLuc), using 'ribosome skipping' facilitated by the short P2A peptide 3 in a HEK293 cell. (Supplementary Fig. 1 and Supplementary Methods) . We demonstrated the accurate discrimination of forskolin-activated adenylyl-cyclase signaling through the cAMP-response element from 
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